Down-regulation of cathepsin K in synovium leads to progression of osteoarthritis in rabbits.
The hypothesis of this study was that synovial factors playing a pivotal role in the pathogenesis of osteoarthritis (OA) and thus gene expression in the synovium would be altered at the initial stage of OA. The aims of this study were to identify the candidate genes in synovium related to OA initiation, to evaluate cartilage degeneration after knockdown of the gene using small interfering RNA (siRNA) gene silencing in the knee joints at the initial stage of OA, and to determine the potential role of the knocked-down gene in OA initiation. Genes overexpressed in synovium at the initial stage of disease in a rabbit model of anterior cruciate ligament transection (ACLT)-induced OA were identified using the suppression subtractive hybridization technique and differential screening. Candidate gene expression in the synovium of the knees of rabbits with OA was manipulated with electroporation-assisted siRNA transduction 4 times before and after operation. Four weeks after surgery, histologic analysis was performed. Cathepsin K gene and protein expression was significantly up-regulated in synovium at the initial stage of OA in rabbits. Down-regulation of cathepsin K in synovium at the initial stage of OA significantly accelerated cartilage degeneration. These results indicate that cathepsin K plays a protective role in cartilage degeneration at the initial stage of OA. We believe that the current results obtained from models of the early phase of OA will provide useful information for developing a novel strategy to prevent disease progression.